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X1, . . . , Xp
ß{âEìtß¡æ=êEàÕâU@àräÙçoßìoßJç


























































































































































































































































































































































































t1, . . . , ti−1
äËìÔærß@à@ß¡æ âEì






























































































































































































































































































































































































































βT = (β11, . . . , βK1, . . . β12, . . . , βKp) =
(









f(x) = β0 +
p∑
j=1
















































































∆2βkj = (βkj − βk−1,j)− (βk−1,j − βk−2,j)
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Kq = (DK−q+1 . . . DK)







‖y − β0 −Zβ‖

































































































































































































































































ŷ = PT y = PXW y = XW
(
W T XT XW
)−1


















































































































































































































b = XT y
âHà@æ































































































































βT Aβ − βT b =
1
2










































































AMβ = bM . .-
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βm+1 = βm + amdm .
) ¤çoßJáÅí
Pæ@âHçÍäÙàrÞç@ßuáoß¡ìÍäËæKí{âHãËìÅèä£â














































































MAMβ˜ = Mb 
äÙç































































































































KM = (〈xi,xj〉M ) = XMX
T .

















































T α˜m , α˜m ∈ K
































































M = (Ip + P )
−1 ë
KM = XMX






























































































































































kd(x, z) = (1 + 〈x, z〉)






























































































x˜ = ST x , z˜ = ST z ,

ßî¡êEà@îJãÙí@ærßç{âHç
〈x, z〉M = x˜



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































tTi ti 6= 0 , i = j
































































Xi = Xj − Ptj ,...,ti−1Xj
âHà@æ
î¡êEà@ìoßiBí@ßJà/çÍãÙþ
Xiwj = Xjwj −Pt1,...,ti−1Xjwj = tj −Pt1,...,ti−1tj
j≤i−1




i− 1 > j































ti+1 = Xi+1wi+1 = (X −Pt1,...,tiX) wi+1 = Xwi+1 −PtiXwi+1 .
-#-
@ßÅã£âEìÍçßiBí{âHãÙäÙç¨þR@êEãËærì]âEì




































































t1, . . . , tm
äËìê ç@ß ¤êEáÍé
s = Xv , v ∈
ì
{âHà





XTm+1y = (X −Pt1,...,tmX)
T




















{d0, . . . ,dm−1} =
­N°§Mµ
{r0, . . . , rm−1} =
­°§Mµ



































































D = (d0, . . . ,dm−1)
¸ìç@ßÁìoßbâHáoî' æKäÙáoß¡îJçÍäËêEà@ìâHáoß
AM
ð¨êEáÍç@êEÞ7êEà{âHãZë

ß*{â¡è7ß
β̂PPLS = D
(
DT AD
)−1
DT b
= D
(
DT M−1AMD
)−1
DT M−1bM
=
m−1∑
i=0
〈di, bM 〉M−1
〈di,AMdi〉M−1
di
âHà@æØçräËìÔßiBí{âHãËìÅç@ß RêEáÍéÂírã£âäÙà ãËßJéé%â
!

-
P
